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ABSTRACT: With the assistance of a modified

camera, real-time continuous monitoring of the
response area is possible. Real-time object
recognition and tracking is a rapidly expanding
computer vision technique with promising future
potential. In this research, the author employs the
open-source library OpenCV (Open Source
Computer Vision Library), which is primarily
intended for real-time computer vision. OpenCV
focuses on image processing and analysis in
particular, such as object identification, face
detection, and so on. Using computer vision,
machines are taught to identify, understand, and
interpret extremely complex visual information.
Some of its subfields include scene modelling,
object identification, position and motion
estimates, video tracking, object segmentation,
and image restoration. Many time-consuming
operations may now be completed swiftly and
smoothly without errors thanks to the real-time
object tracking approach. The author of this work
described identifying and tracking an item. The
author also provides the methodology for object
tracking via a camera and discusses its

limitations as well as uses.
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1. INTRODUCTION

Obiject recognition and tracking have emerged as
one of the hottest topics in computer vision in
recent years, with many academics racing to
create the best object detection and tracking
method. Several machine learning (ML) and
deep learning (DL) models are used to improve
performance in the process of object recognition
and related tasks. The basic concept behind real-
time is to extract features from an image or video
frame. The main premise is to find the difference
between the current frame and the reference
frame (also known as a "background picture™ or
"background pattern”™) and use it to identify

moving objects.
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Fig.1: Example figure

There are various methods. Background
subtraction and the Principal Component Pursuit
(PCP) methods are essential. It depicts the item
of interest since object modelling is performed by
eliminating the qualities that accurately
characterise a target. The object is then
monitored using these attributes. A feature is an
image style that distinguishes a certain item from
its surrounds, and these traits are subsequently
processed into the specifications desired by the
appearance features. PCA-based approaches for
video processing have lately proved their
supremacy and lightning-fast performance. In
addition to the design of algorithms, the object
identification process is based on deep learning.
While each of the aforementioned tactics has
several advantages, they might sometimes fall

short in certain situations.

2. LITERATURE REVIEW

Robust object tracking with online multiple

instance learning [14]:

Here examine the challenge of tracking an item
in a movie given its position in the first frame and
no additional information in this work. A family
of tracking methods known as "tracking by
detection"” has recently been proven to provide
promising outcomes at real-time rates. These

approaches use an online discriminative
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classifier to isolate the item from the background.
This classifier bootstraps itself by extracting
positive and negative examples from the current
frame using the current tracker state. Slight
tracker mistakes might therefore result in
wrongly classified training samples, degrading
the classifier and causing drift. Authors
demonstrate in this study that employing
Multiple Instance Learning (MIL) instead of
standard supervised learning overcomes these
issues, resulting in a more robust tracker with
fewer parameter modifications. They provide a
unique online MIL method for object tracking
that produces improved results while operating in
real-time. They give comprehensive
experimental findings (both qualitative and
quantitative) on a variety of difficult video

snippets.

A review and comparison of measures for

automatic video surveillance systems [15]:

Video content analysis is rapidly being used in
video surveillance systems for a wide range of
applications. However, the dependability and
durability of video content analysis algorithms
continue to be a concern. To assess the
performance and improvements of new
algorithms, they must be compared against
ground truth data. As a result, several measures
have been presented in the literature, but there

has yet to be a comprehensive review or
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assessment of metrics for particular video
analysis tasks. This work does a thorough
assessment of metrics and evaluates their
efficacy in particular areas such as segmentation,
tracking, and event detection. Details such as
normalisation difficulties, robustness, and
representatives are highlighted. A software
framework for continually analysing and
documenting the performance of video
surveillance systems is provided. A new set of
representative measures is offered as a vital
aspect of an assessment framework based on

many years of experience.

Handcrafted and Deep Trackers: Recent
Visual Object Tracking Approaches and
Trends [18]:

Visual object tracking has been a highly active
study subject in recent years. Each year, a
growing number of tracking algorithms are
presented. This is due to the fact that tracking has
several applications in real-world challenges
such as human-computer interaction,
autonomous cars, robotics, surveillance, and
security, to mention a few. In this paper, the
authors analyse recent trends and developments
in tracking and assess the robustness of several
trackers based on feature extraction approaches.
The first section of this paper is a thorough
examination of the newly suggested trackers.

Trackers are divided into two types: Correlation
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Filter based Trackers (CFTs) and Non-CFTs.
Based on the design and tracking system, each
category is further categorised into numerous
categories. In the second section, we tested the
robustness of 24 contemporary trackers and
contrasted handmade and deep feature based
trackers. They found that trackers with deep
features  performed better, however a
combination of both improved performance
dramatically in several circumstances. To
address the shortcomings of the current
benchmarks, a new benchmark Object Tracking
and Temple Color (OTTC) has been created and
is being utilised in the assessment of several
methods. Authors examine tracker performance
in eleven distinct OTTC tasks as well as three
additional benchmarks. Their research reveals
that trackers based on Discriminative Correlation
Filters (DCF) outperform the others. This
research also shows that incorporating various
forms of regularisations over DCF typically leads
to improve tracking performance. Finally, They
summarise their research by highlighting some
key findings and forecasting future developments

in the area of visual object tracking.
3. METHODOLOGY

The author focused on developing software to
recognise real-time objects and track them within
the range of a web camera, and then track the

item using a laptop's built-in webcam. The author
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utilised Python 3.11.1 and the PyCharm IDE. The
first step is to install the "OpenCV-python™ and
NumPy packages. Using the "VideoCapture"
class, you may record video from your laptop's

built-in camera.

Background subtraction is the technique of
constructing a foreground mask—specifically, a
binary image consisting of the pixels belonging
to moving objects in the scene—using static
cameras (BS). BS generates the foreground mask
by removing the current frame from a
background model that includes the static section
of the picture—or, more broadly, anything that
may be considered background has given the

properties of the observed scene.

Fig.2: System architecture
Object Detection:

Object detection is a method that is frequently
used in image processing, computer vision, and
deep learning to recognise and track objects in
movies and pictures. The two fundamental

components of object detection inside an image
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with a sufficient degree of certainty are

differentiation and recognition.

Obiject detection differentiation may be defined
as recognising all items in a picture. This is
further subdivided into two parts: classification
and tagging. Tagging may identify many item
classes for a given picture, while classification
can only identify one. Recognization refers to the
filtering of the attention-seeking item. There are
two approaches to this: segmentation and
detection. Detection generates the bounding box
or rectangle that identifies the position of the
elements. Although it is a generally dependable
technology, it is not without error or inaccuracy.
Segmentation, on the other hand, provides an
exceptionally precise map by identifying the
objects for each pixel in the image. To achieve
segmentation accuracy, however, a
comprehensive and often time-consuming neural

network training procedure is required.
Object Tracking:

One such computer application is Object tracking
is the detection of an object in a video, which is
otherwise described as a series of frames, and the
calculation of its trajectory. As an example,
Assume you have a tape of a cricket match and
need to continually track the movement of the
ball. Object tracking enables real-time
monitoring of its appearance across the screen by

anticipating the trajectory of the ball. These are
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classified into two types: SOT (Single Object
Tracker) and MOT (Multi-Object Tracker)
(Multiple Object Tracker). The method of
keeping track of just one distinct item throughout
a film or sequence of frames is known as single
object tracking. Similar to SOT, Many Object
Tracking includes tracking multiple things at the
same time inside the same frame or film. The
MOT is significantly more intricate and difficult

than the previous one.
4. EXPERIMENTAL RESULTS

The result seems to be functioning in the
machine's built-in camera. The application does
not need a powerful computer to operate. The
border-box is used to distinguish between the
primary item. The backdrop item is also

performing nicely. However, there seem to be

certain downsides to this undertaking.

Fig.3: image detection
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5. LIMITATIONS

a. Gathering of multiple objects: When
numerous objects are so close to one another, the
computer may be tricked into thinking they are
one and the same thing, or it may simply

misidentify the item.

b. Real-time Speed: The algorithms must
be utilised to rapidly and correctly find the
subject in a video. This detection time might be
substantially affected accidentally due to the vast
variety of background disturbances in each

setting.

C. Limitation of data: It has a severe
problem with the tiny quantity of datasets.
Despite several data collection efforts, detection
datasets continue to be significantly less in
breadth and frequency than picture classification

datasets.

d. Aspect ratios and sizes: The items'
aspect ratios and sizes vary. As a consequence,
the detection algorithms must be capable of
distinguishing unique objects from varied
perspectives and sizes, which may be difficult to
do.

e. Changes in light: Different types of
lighting may lead the item to exhibit different
colours, resulting in the object being less light
than it is. This may have an impact on the

detector's efficiency.

Copyright @ 2023 Author



Juni Khyat
(UGC Care Group I Listed Journal)

6. CONCLUSION

The purpose of computer vision is to automate
machine operations that can be performed by
human vision. Computer vision allows robots to
do activities traditionally performed by human
sight and cognition by using cameras and
algorithms rather than nerves and retinas. This
technique has several uses in security and
business. The object-detecting approach is
employed in the development of complicated and

advanced robotics.
7. FUTURE WORK

Future research should concentrate on creating an
accurate understanding of different algorithms in
order to decrease tracking errors and use the
optimum method to cut the time required to track
objects. Object tracking is a thriving industrial
technology with a promising future due to its

many uses. The author recommends some of the

apps.

* Object detection is an excellent way for
monitoring activity both inside and outside of a
mall. It may also count the number of people that
pass by or stop outside the company. With all of
this data, merchants can better understand the
busiest shopping times and modify their
operations to attract more people. The owner may
watch each movement inside the firm to

determine the optimal traffic flow. This makes
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product placement and marketing simpler to
organise, and it indicates any areas of the store

that need to be redeveloped.

» Computer vision is critical in autonomous cars.
Object identification systems, such as signs,
pedestrians, stop lights, lane markings, and other

vehicles, are critical.

* Object detection has a variety of uses in security
and safety. The CV may be deployed on
surveillance systems to continually search for
security hazards in locations like airports and
transportation networks.
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